Statistics reveals that Autism Spectrum Disorders (ASD) becomes prevalent in recent years. Among 68 children, 1 is reported as being on the spectrum. Children with ASD often encounter a variety of challenges in their academic life, most of which are supposed to be attributed to the core symptoms of ASD. This study attempts to explore the effects of the pedagogical application of corpus on children with ASD by analyzing the visualization function of corpus tools on children with ASD. This research involves 30 children (aged 8-10) who have been diagnosed as being with ASD on the mild side. They have spontaneous utterances in their L1 and most of which are of pragmatic functions. Compared with the normally developed peers, these 30 children have shown difficulties in learning a foreign language. This article assesses the visualizing function of the pedagogical application of corpus on helping them overcome the difficulties: they can be seated longer during the class; they pay more attention to the instructor and peers; and they respond more frequently to the instructor and peers. Hopefully, this article can provide some constructive suggestions for foreign language teaching and learning for children with ASD.
Introduction
Autism, a complicated and chronic neurodevelopmental condition, which is characterized by developmental deficits in socialization and communication. Children with ASD usually exhibit undesired delay in language acquisition and other language impairment problems. There is a tradition of support for language pedagogy throughout the history in education, especially in China's context. Globalization and China's ever-increasing importance in the international community have had a dramatic impact on desire to achieve the best possible results in foreign language learning. It is an achievable goal for typically-developed children to have a good command of a foreign language, but for children with ASD this might be challenging or even burdensome. It is usually regarded as impossible for children with ASD to learn a foreign language since generally children on the spectrum are with language impairment problems. However, most of the children with ASD tend to be detail-obsessed: they pay more attention to details rather than big picture. At the elementary level of foreign language learning, it is usually detail-oriented and the concrete process of foreign language learning might be comforting for children with ASD who are often anxious about unpredictable situations.
There is a dearth of published research in the area of ASD and foreign language teaching and learning; however, all of the available research reveals that there is no negative impact of foreign language learning on language development of children with ASD. Quite on the contrary, learning a foreign language might impose positive effects on the language development of children with ASD in terms of social interaction and communication. If learning a foreign language could benefit the language development of children with ASD, what would possible be the most effective way of helping them with their foreign language learning? Generally, children with ASD might have problems with receiving information via listening, but they have advantage in visual learning. Visual prompts are necessary to make their learning easier and more effective and efficient. Pedagogical application of corpus tools and their visualizing function are introduced in the English teaching and learning program.
Theoretical Framework

Visualization Advantage of Children With ASD
The processing of visual aids like images is much faster than that of a language, according to research on cognitive development. Images, rather than words, are easier to be retained in long-term memory (Levie & Lentz, 1982) . The effective scaffolding function of images are beneficial for learners' comprehension of language (Beck, McKeown, & Kucan, 2002) . The schemata, which refers to the result of our experience and memory, is the foundation of our observation and comprehension of images. For learners who have limited vocabulary and grammatical structure, visual aids provide loads of help. More importantly, visual aids are able to fade away for effective communication.
Our aim is to transform learners' reliance on images and deepen their understanding of visual aids. Learners at the elementary level can improve their language ability by labeling images. The complexity of lexis and the length of sentences could be increased with learners' comprehension of images being strengthened. Children on the spectrum are easily attracted by salient features of images, which can compensate for their disadvantage in attention.
The advantage of ASD children's visualization ability are of three features: 1) children with ASD attend to information both in the center and the other parts (Ruthefford, 2007) ; 2) it is challenging for children with ASD to focus on one focal point; 3) children with ASD tend to process information in a bottom-up style and very often they are obsessed with details rather than the big picture. Therefore, the pedagogical application of corpus should satisfy children's requirements and cater to the features of their visual learning ability.
Attention Deficit: Vital Reason for Low Achievement in ESL
Researches from Ferrari and Palladino (2007) , and Vargas et al. (2002) have pointed out the correlation between low achievement in English language learning and attention deficit. Because of the neurodevelopmental problem, children with ASD find it challenging to focus on teaching items for a longer time and very often they feel frustrated with their low achievement in language learning, which is deemed to be the vicious cycle for them. The audio input is not welcomed by children with ASD as they find it difficult to comprehend. In that case, instructors can resort to visual input. What type of visual input is suitable for children with ASD? Can the pedagogical application of corpus impose positive effects on children with ASD? Can the visual images generated by corpus-based program aid ASD learners' comprehension? These research questions will be answered via the implementation of corpus linguistics in their lexical teaching and learning and the effectiveness of the implementation will be assessed.
Visualization Function of Pedagogical Application of Corpus
The corpus-based program used in the pedagogical application in this research is called LancsBox (Brezina, 2015) , which is designed to improve English language learners' lexical teaching and learning ability. Its powerful function mainly lies in that it can generate a variety of visual images of words. The implementation of LancsBox in this research is elaborated as follows. First, a corpus of approximately 4000 words has been compiled, which is from Songbirds Phonics Storybooks published by Foreign Language Teaching and Research Press in China; and from the reading comprehension worksheets downloaded from Education.com.. This mini-corpus contained fiction and non-fiction stories which are designed for children from age 4 to 11. Once the mini-corpus has been accomplished, LancsBox has been put into use. LancsBox is a user-friendly corpus-based system and even the instructors without any experience with any corpus-based research engine will have no problem in using it. Picture 1 is the word cloud generated by the program and the most frequently-appearing words are in the largest size. The salient feature can be easily noticed and spotted by children with ASD who have a strong visual learning ability. In Picture 2, the instructor can have an overview of the whole corpus. After that, instructor can obtain more visual information by using the program. Picture 3 is the wordlist for the corpus and the most frequent verbs and adjective are selected to illustrate how the program generate visual images to aid ASD children's lexical teaching and learning.
Picture 5. Collocation graph for the most frequent adjective "good" Picture 5 demonstrates the collocation of the keyword "good" in this corpus. Learners can easily attend to the collocation of the node word and also the relationship between them.
Picture 6. Key-Word-in-Context (KWIC) format of "says" If the learner is interested in and capable of obtaining more information of the key word, he can click on the "KWIC" button, and the above (Picture 6) lexical information will be displayed and the learner can get to know more authentic language use. The key word is highlighted, which aims to grab learners' attention. The salient feature is of great importance towards children with ASD.
Research Design and Methods
Settings and Participants
Participants of the research are children aged 8 to 10, studying in an intervention center for children with ASD. They have been diagnosed as being autistic in accordance with the standard listed in DSM-V (2013). They were stratified into males and females consecutively recruited. This classification was to compensate for the male to female ratio of ASD cases in the intervention center as generally more males than females are diagnosed as ASD. The parents of the potential participants of the research were approached by the researcher for consent to enroll in the study. Ethical approval was obtained from the participants' parents and the intervention center. 
Testing Measure and Administration
Although their cognitive ability is preserved, they still have problems in daily interaction and communication with their normally-developed peers. On one hand, the core of their impairment is lack of social skills. Social skills can be defined as specific behaviors leading to effective social interactions (Elliott & Gresham, 1987; Gresham, 1986 and Rao et al., 2008) . Social skills can basically be divided into three aspects: 1) smiling and making eye contact; 2) asking and responding to questions; 3) giving and acknowledging complaints (Rao et al., 2008) . On the other hand, since the comorbidity between ASD and attention deficit exists, and the main reason for ASD children to become low-achievement language learners is attention deficit. Based on these two reasons, testing measures attend to two factors: social communication and attention response. Social communication is gauged in terms of frequencies: 1) glances at the instructor within 15 minutes; 2) times of asking and responding to questions in one lesson of 40 minutes. Attention response is evaluated in terms of time duration (Vargas et al., 2002) : 1) viewing time of teaching materials; 2) response time to instructor's teaching. Data are collected five times respectively before and after the three-month implementation of the pedagogical application of corpus linguistics to assess the effectiveness of the pedagogical application of corpus linguistics.
Data Collection and Analysis
Children on the spectrum usually lack eye contact because of their impaired communication skills. After the implementation of the innovative method, the frequencies of eye contacts are increased as illustrated in the following graph ( Figure 1 ). Learners are more engaged in the class than before, since the times that they respond to the instructor's questions and that of proposing questions are also increased ( Figure 2 ). Children with ASD usually have problems in shifts from people to items. Their attention is easily fixed on certain items and hard to be changed onto people. Taking advantage of their visual strength can enable them to be more involved in the class. Their viewing time of the teaching materials ( Figure 3 ) and their response time within a lesson of 40 minutes (Figure 4 ) are also increased. Collected data reveals that the visual learning has been strengthened and they become more interested in English language learning. Their language awareness has been raised as they become more involved in the classroom. 
Conclusion
The prevalence of ASD is a worldwide phenomenon. The number of High-Functioning ASD children are increasing dramatically. These children's cognitive and language abilities are within the normal range, which means they have the qualification to get enrolled in mainstream schools. Inclusion is not an easy task for both learners and instructors. ASD learners have a different way of language input: their visual learning advantage can enable them absorb more language knowledge than their normally-developed peers. Statistics reveal that the visualization function of the pedagogical application of corpus benefits their English language learning, in terms of higher frequencies in responding and more time in being engaged in class. Having a good command of English can endow them with more opportunities to explore the world and this could enable them to be more intrusive, investigative and engaging. For High-Functioning ASD, it is not impossible for them to master another language. However, this research covers very limited aspects of English language learning for children with ASD and the pedagogical application of the corpus is only partial. In what other ways could the pedagogical application of corpus benefit the ASD learners? Could this method also be useful for low and medium functioning ASD learners? More research work in this field needs to be done, and the research itself will be challenging but rewarding as well. Paula is a vet and a very good vet. She opens the door and she calls, "Next pet!" Here comes a man. He walks through the door. He says, "My cat has a very sore paw." Paula has a look. the paw is torn. "Aha!" says Paula, and takes out a thorn. Yes, Paula is a vet and a very good vet. She opens the door and she calls, "Next pet!" Here comes a boy. He walks through the door. He says, "My little dog's tummy is sore." Paula tells the boy, "Your dog is ill, but she'll soon get better if she takes this pill." Yes, Paula is a vet and a very good vet. She opens the door and she calls, "Next pet!" Here comes a lady. She walks through the door. She says, "My rabbit has a very long claw." Paula tells the lady, "The nail needs a clip." Paula gets her scissors--snip, snip, snip! Yes, Paula is a vet and a very good vet. She opens the door and she calls, "Next pet!" Here comes a girl. She walks through the door. She says, "My mouse won't run any more." Paula has a look, and she says, "I think your mouse just needs more water to drink." All the morning, Paula the vet sees a pet, after pet, after pet, after pet. More and more dogs, more and more cats, more and more rabbits and mice and rats. Paula sees ordinary pets all morning. Paula feels bored. Paula starts yawning. "It's always the same, "thinks Paula the vet. "I wish I could see an extraordinary pet!" But Paula the vet is very good vet. So she opens the door and she calls, "Next pet!" Here comes someone. He walks through the door. It's a very small boy...with a dinosaur!
Story 5
Yasmin and Dad went to the bank. 
Reading Material 1
An Eagle swooped down upon a Serpent and seized it in his talons with the intention⁵ of carrying it o-and devouring⁶ it. But the Serpent was too quick for him and had its coils round him in a moment; and then there ensued a life-and-death struggle between the two. A countryman, who was a witness of the encounter, came to the assistance of the eagle, and succeeded in freeing him from the Serpent and enabling him to escape. In revenge, the Serpent spat some of his poison into the man's drinking-horn. Heated with his exertions⁷, the man was about to slake his thirst with a draught⁸ from the horn, when the Eagle knocked it out of his hand, and spilled its contents upon the ground.
Reading Material 2
Once, a man and his son were going to the market with their donkey. As they walked a man passed them and said, "How silly. You are walking that donkey when you could be riding it instead. What is a donkey for but to ride on?" Hearing this, the man put his boy on the donkey's back and they went on their way. But soon they passed a group of women, one of whom said: "You should be ashamed of yourself young man. Your father who is older than you should be riding and you should be walking." Red-faced and embarrassed the boy jumped down to have his father get up on the donkey. They hadn't gone far when they passed a man and a woman, one of whom said to the other: "Doesn't he know they can both t on that donkey? His boy doesn't have to walk this dusty road." Well, the man didn't know what to do, but at last he took his son up and sat him down in front of him on the donkey. They reached the town and people began to jeer and point at them. "You're overloading that poor donkey --you and your son both sitting there. You both look strong! You'd be better o-carrying the donkey yourselves." They got o-of the donkey and tried to think what to do. At last they cut down a pole and tied the donkey's feet to it. With it tied to the pole like this they raised the pole to their shoulders and carried the donkey towards the bridge that lead to the market. This was dicult to do. The townspeople laughed and heckled them so much that the donkey was frightened by everything going on. Its feet slipped loose from the ropes and it fell.
Once it got to its feet again it ran away kicking and bucking. "That will teach you," said an old man who had followed them. "Try to please everyone and you will please no one."
Reading Material 3
My day started out great. I woke up to the sound of the birds chirping outside. I knew my grandma was making bacon for breakfast. The delicious smell drifted into my bedroom. Things looked good! We went to the beach near my grandma's house. The sun shone brightly. Grandma promised that I could get some ice cream from the Snack Bar. I really worked up an appetite for that ice cream after I swam in the water, built four sandcastles, and buried my friend's legs in the sand. Grandma gave me the money. I went to get my treat. As soon as I got back to the blanket where we sat, I ate my ice cream cone. Then it happened. The ice cream began to melt at a lightning speed and before I knew it, my ice cream was splattered in the sand.
Reading Material 4
You can make a tornado in the safety of your own home. Take two plastic bottles with screw-on caps. Glue the caps together so the tops are back-to-back. Ask a parent to help you make a hole through the glued bottle caps using a large nail. Fill one bottle about three-quarters full with water. Add food coloring and even some glitter so the tornado will be easy to see. Screw the double cap onto the bottle with water in it. Screw on the empty bottle at the top. Turn the two bottles upside down. Use both hands to hold the bottom bottle firmly. Use your wrists to turn the bottles as if you were drawing circles in the air. The water inside the bottles will start to swirl. You should see a tornado-like funnel form in the water.
Reading Material 5
Fireworks were invented in China in the 7th century. The story told is that a group of Chinese monks were trying to create a medicine that would give people immortality. Instead, they accidentally invented gunpowder, which is the explosive used in fireworks. Gunpowder was eventually used to for guns and bombs, but since its invention it has always been used for fireworks too. The Chinese would use the gunpowder as signal flares and for celebrations. Over time, people learned that if certain metals were mixed with the gunpowder brilliant colors could be made when it was ignited. Many more advancements have happened that let fireworks create all sorts of shapes and sounds, but they still work in the same way today. For a long time, fireworks have been a big part of Fourth of July celebrations in the United States. This is partly because they symbolize the rockets and explosions that Francis Scott Key wrote about in his song "The Star Spangled Banner."
Reading Material 6
The U.S. flag has undergone many changes since the first original flag in 1777. Before the official flag there had been many different flags that were popular in different colonies, but the Betsy Ross Flag was the first official national standard. In June 1776 George Washington asked Betsy Ross to sew a flag for the new country. He and a committee had come up with a design and requirements that it must have 13 stars and 13 stripes, each to stand for the colonies. The flag should be in red, blue and white. She designed the stars in a circle over a blue field. On June 14, 1777 the Continental Congress passed the Flag Act, which said that the flag would be made of white and red stripes and thirteen stars on blue. The number of stars were based on the 13 colonies and more stars were added as the US grew and got more states.
Reading Material 7
"There's a cyclone coming, Em," Uncle Henry called to his wife. "I'll go look after the stock." Then he ran toward the sheds where the cows and horses were kept. Aunt Em dropped her work and came to the door. One glance told her of the danger close at hand. "Quick, Dorothy!" she screamed. "Run for the cellar!" Toto jumped out of Dorothy's arms and hid under the bed, and the girl started to get him. Aunt Em, badly frightened, threw open the trap door in the fl oor and climbed down the ladder into the small, dark hole. Dorothy the floor and climbed down the ladder into the small, dark hole. Dorothy caught Toto at last and started to follow her aunt. When she was halfway caught Toto at last and started to follow her aunt. When she was halfway across the room there came a great shriek from the wind, and the house shook so hard that she lost her footing and sat down suddenly upon the fl oor. Then a strange thing happened. The house whirled around two or three times and rose slowly through the air. Dorothy felt as if she were going up in a balloon. In the middle of a cyclone the air is generally still, but the great pressure of the wind on every side of the house raised it up higher and higher, until it was at the very top of the cyclone; and there it remained and was carried miles and miles away as easily as you could carry a feather. It was very dark, and the wind howled horribly around her, but Dorothy found she was riding quite easily. She felt as if she were being rocked gently, like a baby in a cradle. Toto did not like it. He ran about the room, now here, now there, barking loudly; but Dorothy sat quite still on the floor and waited to see what would happen.
Reading Material 8
"Oh, how large he is!" "Isn't he? And such wonderfully strong legs!" "See his trunk, too! Isn't it cute! And he is well stued! -is is really one of the best toys that ever came into our shop, Geraldine; don't you think so?" "Yes, Angelina. I must call father to come and look at him. He will make a lovely present for some boy or girl--I mean this Stued Elephant will make a lovely present, not our father!" and Miss Angelina Mugg smiled at her sister across the big packing box of Christmas toys they were opening in their father's store. "Oh, no! Of course we wouldn't want father to be given away as a toy!" laughed Geraldine. "But this Stued Elephant--oh, I just love him!" Miss Geraldine Mugg caught up the rather large toy animal and hugged it tightly in her arms. "Be careful!" called her sister. "You may break him!" "Oh, he's just a Stued Elephant!" laughed Geraldine. "I mean he hasn't any works inside him to wind up. He's just full of cotton! But I am beginning to like him more than I care for some of the toys that do wind up. I almost wish I were small again, so I could have this Elephant for myself!" "He is nice," admitted Angelina. "Well, I'm glad they like me," thought the Stued Elephant to himself, for just now he was not allowed to speak out loud or move around, as the Make Believe toys could do at certain times. But these times were when no eyes of boys, girls, men or women were looking.
